Immunohistochemical detection of apoptotic proteins, p53/Bax and JNK/FasL cascade, in the lung of rats exposed to cigarette smoke.
Lung disease is the leading and second-leading cause of death in women and men in Taiwan, respectively. Epidemiological studies conducted in Taiwan have shown that cigarette smoking is the principal risk factor of lung disease, but little is known about the association between apoptosis and cigarette smoke (CS)-induced lung pathogenesis. We designed an animal exposure system to study signal proteins involved in the process of apoptosis induced by smoking in rat terminal bronchiole. Rats were exposed to CS in doses of 5, 10, and 15 cigarettes, respectively, and the exposure lasted for 30 min, twice a day, 6 days a week for 1 month. Following which the rats were sacrificed and the lung tissues were analyzed by histopathological methods. The terminal bronchioles revealed mild to severe inflammation according to the doses of CS and marked lipid peroxidation, lymphocyte infiltration, congestion, and epithelial emphysema of alveolar spaces were also noted. Using an in situ cell death detection kit (TA300), the association of CS with apoptosis was determined in a concentration-dependent manner. Immunohistochemical evaluation showed that CS treatment produced an increase in the cellular levels of Bax, t-Bid, cleaved caspase-3, phospho-p53, phospho-JNK, and FasL but a decline in Bcl-2 and Mcl-1 (p<0.001 for all) in rat terminal bronchioles. The results provided evidences suggesting that exposure to CS not only induced apoptosis, but also involved p53/Bax and JNK/FasL cascade pathway.